Change of pore helix conformational state upon opening of cyclic nucleotide-gated channels.
The structure of the pore region of the alpha subunit of the bovine rod cyclic nucleotide-gated channel was probed using cysteine-scanning mutagenesis and hydrophilic sulfhydryl-reactive methanethiosulfonate (MTS) reagents. A region homologous to the pore helix in the X-ray crystal structure of the KcsA K(+) channel showed a helical pattern of reactivity with externally applied MTS reagents. Surprisingly, three out of four of the reactive residues, all on one face of the pore helix, only reacted with MTS reagents in the closed state. A residue on the opposite face of the helix only reacted with MTS reagents in the open state. These results indicate that the pore helix (or its surroundings) undergoes a change in conformation, perhaps involving a rotation around its long axis, that opens a gate localized to the selectivity filter of the channel.